Key indicators: single-crystal X-ray study; T = 120 K; mean (C-C) = 0.002 Å; disorder in main residue; R factor = 0.047; wR factor = 0.102; data-to-parameter ratio = 17.6.
Related literature
For background to hydrogen bonding involving water, see: Long et al. (2004) ; Atwood et al., 2001) ; Miyake & Aida (2003) . For related structures, see: Aghabozorg et al. (2008) ; Tabatabaee et al. (2009) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 1998 ); cell refinement: SAINTPlus (Bruker, 1998) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008 
Comment
The presence of water is important in establishing H-bonded contributions to the total lattice energy, and is significant in establishing the stability of the hydrated crystal structures (Long et al., 2004) . Several water clusters found in organic or metallo-organic crystal hosts have been structurally characterized (Atwood et al., 2001) . A detailed understanding of the numerous possible structures and stability of isolated water clusters in diverse surroundings can help us understand the nature of water-water interactions in bulk water or ice. In this paper, we report the synthesis and crystal structure of the title proton transfer system, (I), derived from pyridine-2,6-dicarboxylic acid (pydcH 2 ) and 2-amino-4-methylpyridine (2a4mp).
In the title compound, the asymmetric unit contains a cation, (2a4mpH)
2+
, an anion, (pydcH) -and 1.5 water molecules (Fig. 1) . The bond distances and bond angles in the title compound are in agreement with the corresponding distances and angles reported in some related crystal structures (Aghabozorg et al., (2008) ; Tabatabaee et al., (2009) . In the crystal structure, the cations and the anions are linked by hydrogen bonds (Tab. 1 and Fig. 2 ). In the structure, water molecules form cyclic tetrameric water clusters (Tab. 1 and Fig. 3 ) in the most stable pattern (Miyake & Aida, 2003) . The clusters play a bridging role ( Fig. 2) , linking the adjacent cations and anions via hydrogen bonds and contributing to the formation of an extensive supramolecular structure.
Moreover, π-π stacking interactions with distances between ring centroids = 3.4690 (8) Å and 3.6931 (8)Å, (Fig. 4) together with C7═O3···π involving aromatic ring of (pydcH) - (Fig. 5 ) seem to be effective in stabilizing the crystal structure.
Experimental
An aqueous solution of 2a4mp (324 mg, 3 mmol) in water (10 ml) was added to a stirring solution of pydcH 2 (501 mg, 3 mmol) in water (10 ml). The reaction mixture was stirred at 298 K for 2h. Colorless crystals of the title compound were obtained by slow concentration of the solution at room temperature.
Refinement
One of the water molecules (O2W) has 0.5 occupancy factor. The hydrogen atoms of OH, NH and NH 2 groups and water molecules were found in difference Fourier synthesis. The H-atoms of OH, NH and NH 2 groups were refined in isotropic approximation. The rest of the H-atoms were refined in riding model with C-H = 0.95 and 0.98 Å for aryl and methyl H-atoms and O-H = 0.85 Å for water molecules. The U iso (H) parameters were 1.2 U eq (C aryl /O) and 1.5 U eq (C methyl ).
supplementary materials sup-2 Figures   Fig. 1 . The asymmetric unit of (I), showing the atom numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. 
Special details

